Introduction
Green turtles (C. mydas) tend to prefer to nest in areas that possess specific beach qualities such as gentle slope, moderate vegetation cover, absence of barriers and pollution, medium sized sand particle, darkness and minimum human disturbance (Mortimer, 1990 ). However, Kenyan beaches have been adversely affected by anthropogenic activities that have the potential to impact negatively on this critical habitat in life cycle of C. mydas. Additionally, there is inadequate information on nest site ecology on the Kenyan coast, leaving institutions mandated to manage the species without a proper baseline for making decisions to conserve and protect them. There is, however, inadequate information on C. mydas nesting on the coast of Kenya (Okemwa and Wamukota, 2006) . The information on factors affecting turtle nesting is either inadequate or not harmonised, hampering conservation and management efforts (IUCN SSC, 1996) . Demographic parameters are difficult to estimate owing to the long-term research required and the complexity of turtle life cycles. Animals that do not provide parental care have to ensure that a considerable number of their offspring survive to the next generation to keep the species viable, and natural selection favours individuals who make choices that enhance fitness of their offspring. Nest site selection can be
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Understanding habitat features which determine successful nest site selection are important in conservation and management of a particular species.
Reproductive biology has been identified as one of the key global research priorities for sea turtles. Important information required for each species includes determining the factors that underpin nest site selection, nesting behaviour, primary sex ratios produced (how they vary within or among populations), and the factors that are important for sustained hatchling production (Hamann et al., 2010) . An assessment of the distribution and status of critical nesting habitats and their protection both current and anticipated threats is crucial to the conservation of turtles. This is because management decisions must include precise assessment of population size, including determination of whether populations are stable, increasing, or declining (Eckert et al., 1999) . The Marine Turtle Conservation Strategy and Action Plan for the Western Indian Ocean (IUCN SSC, 1996) , which includes the Sodwana Declaration, tasked Kenya to identify nesting and foraging habitats so as to assess, monitor, and regulate fisheries impacts on turtles, as this information was lacking for the country. Other information gaps identified included inadequate data and information on population status and structure, and underestimation of nest numbers due to incomplete coverage of nesting beaches (Okemwa et al., 2004) . Kenya's sea turtle strategy also identified factors that make turtles vulnerable such as slow growth rates, susceptibility to predation and low recruitment rates from juvenile to adult life stages (Kenya Wildlife Service, 2010) . The objectives of this study were to identify and geo-reference nest sites, characterise biophysical factors influencing nest site choice, and to recommend management interventions to conserve and protect nest sites of C. mydas on the Kenyan coast.
Materials and methods

Sampling areas
The green turtle nesting site investigation was carried out along the Kenyan coast ( Fig. 1) 
Sampling Methods
Vegetation cover
Three quadrats measuring 1m by 1m were randomly established to determine the percentage of herbaceous foreshore vegetation cover at a nest site. The percentage vegetation cover was determined by a perpendicularly projected outline of the vegetation in the quadrat.
For ease of estimation, the quadrat was divided into four equal quarters and the percentage vegetation cover was determined by addition of the estimated percentage vegetation cover in all the four quarters of the quadrat. Plants encountered in each quadrat were identified to species level (Abuodha et al., 2003) .
Organic matter content (OMC)
The Weight Loss on Ignition method (Agvise Laboratories, 2017) was used to determine the OMC of beach sand. Each of the soil samples was placed in the oven in aluminium foil to dry at 70°C for 72 hours. 
Soil texture
Three sets of soil samples were collected randomly from the nest site surface and at a depth of 50 cm.
The three pairs of collected samples were sealed in a polythene bag and taken to the Kenya Marine and Fisheries Research Institute (KMFRI) laboratory. The sieve method was used to determine soil texture (Gee and Bauder, 1986) . Each sample was dried at 70°C for 72 hours. A sample of 100 g was placed on a shaker (Eijkelkamp) for 10 minutes with sieves of 1.60 mm, 1.00 mm, 0.710 mm, 0.500 mm, 0.250 mm, 0.125 mm, 0.063 mm and 0.038 mm. The retained sample from each sieve was placed in a petri dish of known weight and weighed. The weight passing through each sieve was then converted into percentages of the total weight.
Width of the beach
The distance from the fringing vegetation on the beach to the low water mark was measured using a meter rule (Varela-Acevedo et al., 2009) with the sampled nest site as a reference point. Two measurements of beach width were taken (in metres) to get an average estimate of the width. 
Slope of the beach
The slope of the beach was measured from the sampled nesting site point to the low water mark. The Emery survey method (Emery, 1961) 
Results
Identification and geo-referencing of C. mydas nest sites open beaches had most C. mydas nests at 85% (196 nests), followed by vegetated areas at 12% (28 nests), and those with barriers at 2% (4 nests). The beaches with the least nests were under cliff at 1% (2 nests).
Types of beaches sampled
As shown in Fig. 7, most and Aga Khan English Point (Mombasa County). The observed numbers of nests were 3, 1 and 5, respectively. Table 1 gives the number of nests in 2016 at 
Organic matter content of nest site soils
Samples collected showed that areas with high OMC of nests showed a weak, negative correlation between the variables which was not statistically significant (r = -0.109, n = 31, p = 0.561 (p > 0.05)).
Soil texture at nesting sites
All the soil samples were sandy without loam or clay content. Table 3 gives the average percentage of sand in the nesting areas. Most nests (69.81 %) occurred in The average beach width was 44.4 m from the sampled nesting areas. There was a weak, negative Pearson's correlation which was not statistically significant (r = -0.025, n = 31, p = 0.895 (p > 0.05)), hence inconclusive evidence about the significance of the association between width of the beach and number of nests.
Slope of the beaches at the nesting sites
Most of the observed nests in 2016 had gentle slopes ranging between 8.0 o -12.9 o ( Pearson's correlation test established a weak, negative correlation between the variables which was not statistically significant (r = -0.008, n = 31, p = 0.968 (p > 0.05)).
Discussion
Identification and geo-referencing of C. mydas nest sites
Sea turtles have been known to nest along the Kenyan coast with over 90% consisting of C. mydas (Okemwa et al., 2004) . Green turtles have been documented to migrate over 2000 km between their feeding and nesting grounds (Read et al., 2014) . Lamu had a high numbers of nests in comparison with other parts of coastal Kenya. Long term studies from South Africa showed that MPAs are effective management tools in the conservation of loggerhead and leatherback sea turtles. The study however indicated that since future factors affecting nesting of sea turtles are stochastic, the presence of MPAs cannot effectively help to predict the status of future populations (Nel et al., 2013) .
Sea turtle population have been observed to recover in protected areas globally, attributed to conservation efforts aimed at managing nesting areas and reduction of by-catch (Mazaris, et al. 2017) . Tracking turtles with satellite tags has shown that C. mydas benefitted from protection offered by the Tortugas National Park, Florida, USA, with extended periods spent in the protected areas (Hart et al., 2016) Vegetation cover at the nesting sites Xavier et al. (2006) (Chen et al., 2007) . Madden et al. (2008) reported that there was decreased egg mortality in the upper beach due to increased proximity to vegetation. Clutches laid under large bushes and trees had higher hatching and emergence success than those in other habitats (Zarate et al., 2013) . 
Organic matter content of nest site soils
Organic matter builds soil structure improving soil drainage and infiltration of water and air into the soil. It also increases the ion exchange capacity of soil and provides a buffering effect on soil pH (Gachene and Kimaru, 2003) . OMC is an important factor in nest selection because soils with high OMC contain
water-stable aggregates that bind soil particles together and are resistant to being broken down by the impact of water (Gachene and Kimaru, 2003) . High OMC also supports vegetation cover that is sometimes crucial in nest placement. A high percentage of vegetation cover however makes it more difficult for the sea turtle to dig and lay eggs (Chen et al., 2007) . Stancyk and Ross (1978) (Gachene and Kimaru, 2003) . C. mydas can nest in sites with a variety of soil particle sizes (Chen, et al., 2007) . Studies on Ascension Island show that the median number of trial nest holes dug per nesting emergence, and the mean particle diameter of the beach sands were positively correlated. Thus, turtles find it difficult to construct suitable nests in coarse and dry sand. The relationship between the average total survival of hatchlings and the sorting coefficients and mean particle diameters shows lowest survivorship in the most poorly sorted sand (Mortimer, 1990 ).
Width of the beach at the nesting sites
Narrow beaches are more vulnerable to the effects of climate change as sea level rise will wipe out possible nesting grounds of sea turtles (Fish et al., 2005) . Narrow beaches have high rates of erosion, especially if there are overhanging cliffs. Even on narrow beaches with minimal human activities, the number of nests will be low because of disturbance by wave action (Tsoukala et al., 2015) . The Magogo nest site in Lamu County had only two nests in 2016 despite being secluded with minimal human activities.
Slope of the beaches at the nesting sites
Studies in Mexico indicated that 65% of nesting occurred in two zones; one with a gradual slope and mean beach width of 38 m, and the other with a moderate beach slope with a beach width of 30 m (Zavaleta-Lizárraga and Morales-Mávil, 2013). In Florida, USA, Rizkalla and Savage (2011) showed that sea turtles prefer to nest in intermediate inclines. This was confirmed on the Kenyan coast where C. mydas showed a preference for gentle slopes with a mean of 9.44 0 ±3.24 SD, and a mean beach width of 44.40 m ±16.93 SD. Wood and Bjorndal (2000) reported that the mean slope of the beach for loggerhead turtles was 9 0 . However, from the findings of this study, there was a weak negative correlation between slope and number of nests. The slope of the beaches in coastal Kenya are affected by winds associated with the south east monsoon (SEM) from December to March, and the north east monsoon (NEM) from April to September. Historical data shows that nesting of sea turtles in Kenya was high during the months of March to July.
Conclusions
The 
